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Preface 
This is the fourth special issue on Global Optimization, Control, and Games of the journal 
Computers and Mathematics with Applications. It continues the tradition of the first three 
issues on Global Optimization, Control, and Games of this journal which appeared as Volume 
21, Number 6/7, 1991; Volume 25, Number lO/ll, 1993; and Volume 37, Number 4/5, 1999, 
respectively. 
The papers in this issue cover a broad spectrum of nonconvex, nonsmooth global optimization 
and control with applications, including nonscalarized multiobjective programming, game prob- 
lems with fractional derivatives, uncertain problems, fuzzy problems, problems with implicitly 
defined functions, and practical computational methods. 
The first paper presents a general method for solving game problems of approach for dynamical 
systems with Volterra evolution that contain Riemann-Liouville fractional derivatives (fractal 
games). Their regularized value is used, and generalized matrix functions of Mittag-Leffler are 
introduced to study fractal games. 
In the second paper, a new concept of global optimality is proposed for problems with uncer- 
tainties that can be viewed and formalized making use of multifunctions or general set-valued 
functions. A notion of piecewise continuous function of several variables is proposed, and a 
monotonic iterative algorithm is developed that renders the set of global optimal solutions with 
precision specified in advance. 
In the third paper, the use of fuzzy sets is made for handling various forms of uncertainty in 
optimization problems related to the design and control of complex systems, with much attention 
given to considering the uncertainty of goals that is associated with a multicriteria character 
of many optimization problems. The contraction of the decision uncertainty region provides 
for reduction of the problem to multicriteria decision making in a fuzzy environment with its 
analysis based on fuzzy preference relations which has important applications to problems of 
power engineering. 
The following five papers are devoted to nonscalarized multiobjective optimization. In the 
first one, a common generalized Lipschitz condition for a vector cost function and a crude global 
search are used to compute approximations to the Pareto set for multiobjective programs. The 
next paper presents an extension of the balance space approach to dynamic economic models with 
objective functions taking values in Riesz spaces. As an application, an optimization problem is 
presented that describes the process of maximizing the profit coming from an arbitrage portfolio 
in a financial market. Then the third paper presents the min-max formulation of the balance 
number in multiobjective global optimization which yields a different computational procedure 
for its calculation and allows us to generalize the approach for problems with countably many 
performance criteria. In the next paper, a min-max operator is introduced for apportioned bal- 
ance numbers, some structure properties of the balance set are investigated, and the necessary 
and sufficient conditions are obtained for the balance set to be exhaustive leading to interactive 
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procedure for the solution of multicriteria problems. Then follows a paper on the norm-based 
approximation in multicriteria programming where heuristic algorithms are proposed to approx- 
imate the nondominated set of multicriteria programs. The scaling and automatic adaptation 
to the problem’s structure are used to assure that the approximation is constructed objectively 
without interaction with a decision maker. 
The next two papers are devoted to computational methods in global optimization. In the first 
one, subdivision, sampling, and initialization strategies for a branch and bound algorithm based 
on regular simplexes are proposed, the convergence is proved, and numerical results are presented. 
In the second one, a statistical model for global optimization is constructed generalizing some 
properties of the Wiener process to the multidimensional case. An approach to the construction 
of global optimization algorithms is developed using the proposed statistical model, and the 
convergence of an algorithm based on this model and simplicial partitioning is proved, with 
several versions of the algorithm implemented and investigated. 
The issue ends with a paper presenting an approach to the solution of a new class of optimiza 
tion problems that include implicitly defined functions. The cases of the corresponding Jacobian 
being nonzero or identically zero are studied. Gradient methods for local optimization of such 
functions are studied and shown to be structurally unstable under data perturbations that create 
null-points of the Jacobian. Then a nongradient set filtration method for determining implicit 
global extrema is proposed and shown to be structurally stable (robust) even in regions containing 
null points (curves) of the Jacobian. 
In the last paper, the authors propose a dynamic model of trading under restricted information 
in a game framework which in some cases presents a Nash equilibrium. Under certain conditions, 
the viability of market trajectories is proved with a common domain of attraction. In such 
situations, the total profit of a group of competing firms has a unique maximizer which represents 
a Pareto solution in the multiobjective setting. If the time step of rational technology changes is 
sufficiently small, then every boundedly rational trajectory tends to that unique maximizer. In 
simple words, if each of competing firms pursues its egoistic interests, then, under certain uniform 
free market conditions, the profits of each firm tend to such Pareto Solution that maximizes the 
total profit of the entire industrial community. Shortly, our global economy would lead us to a 
paradise if our respective governments could only assure free, just, and equitable conditions to 
every individual enterprise. 
This fourth issue presents recent developments in the area of global optimization, control, and 
games from all over the globe including four continents and ten countries: Brazil, Canada, Den- 
mark, Germany, Lithuania, New Zealand, Russia, Spain, Ukraine, U.S.A. The issue is addressed 
to mathematicians, computer scientists and programmers, engineers, economists, educators, and 
researchers in all areas of science and industry who have particular interests in obtaining global 
optimal solutions. Many papers present results and algorithms ready for computer implementa- 
tion. 
I would like to thank all of the authors for their constant interest in the issue. I am greatly 
indebted to scholars who helped with the reviewing of papers and who contributed to the quality 
of the issue. 
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